Nicotine inhibits mineralization of human dental pulp cells.
Nicotine is a major component of tobacco smoke, and signals via nicotinic acetylcholine receptors (nAChR). However, little is known about the effects of nicotine on human dental pulp cells (HDPCs). In this study, we assessed the effects of nicotine on mineralization in HDPCs. We confirmed messenger RNA expression of nAChR subunits and examined the effects of nicotine on expression of extracellular matrices (ECMs), alkaline phosphatase (ALP) activity, and mineralized nodule formation by HDPCs. Gene expression of nAChR subunits alpha1, alpha2, alpha 4, alpha 5, alpha 6, alpha 7, beta1, beta2, and beta 4 was detected in HDPCs. Interestingly, the messenger RNA expression of dentin matrix acidic phosphoprotein-1, bone sialoprotein, and ALP activity were significantly reduced in nicotine-treated HDPC. In addition, mineralized nodule formation, which was examined by alizarin red staining, was also inhibited in HDPCs by the same treatment. These results indicate that nicotine suppresses the cytodifferentiation and mineralization of HDPCs, possibly via nAChR.